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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a ceramic structure excellent in the 
adhesive strength between porous ceramic members, 
having uniform internal heat conductivity and hard to 
generate damage or the like. 

SOLUTION: In a method for manufacturing the ceramic 
structure constituted so that a plurality of square pillarr 
shaped porous ceramic members having a large number 
of open pores and parallelly arranged in the longitudinal 
direction thereof are bundled through an adhesive layer 
and function as a particle collecting filter, an adhesive 
paste layer is formed to the side surface of each of the 
porous ceramic members so as to become 60% or more 
of the total area of the side surface of each of the 
porous ceramic members and other porous ceramic 
member is subsequently laminated to the adhesive paste 
coated porous ceramic member. This process is 
repeated to assemble a ceramic block. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have puncturing which a large number opened for free passage and two or more porosity 
ceramic members of the prism configuration installed in the longitudinal direction side by side band 
together through a glue line. It is the manufacture approach of the ceramic structure constituted so 
that said porosity ceramic member might function as a filter for particle uptake. The manufacture 
approach of the ceramic structure characterized by repeating the process which carries out the 
laminating of other porosity ceramic members, and including the process which finishes setting up a 
hollow clay building block after forming an adhesives paste layer in the side face of said porosity 
ceramic member so that it may become 60% or more of the gross area of this side face. 
[Claim 2] The manufacture approach of the ceramic structure according to claim 1 which forms an 
adhesives paste layer in the side face of a porosity ceramic member so that it may become 80 - 90% 
of the gross area of this side face. 

[Claim 3] An adhesives paste layer is the manufacture approach of the ceramic structure according to 
claim 1 or 2 that the thickness is 0.3-3mm. 

[Claim 4] An adhesives paste layer is the manufacture approach of the ceramic structure any 1 
publication of claims 1-3 which it comes to form by the single tier. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the ceramic structure 
used as a filter from which the particulate in the exhaust gas discharged by the internal combustion 
engine etc. is removed. 
[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas 
discharged by internal combustion engines, such as cars, such as a bus and a truck, and a 
construction equipment, does damage to an environment or the body recently. By passing a porosity 
ceramic for this exhaust gas, the ceramic filter which carries out uptake of the particulate in exhaust 
gas, and purifies exhaust gas is proposed variously. 

[0003] As for the porosity ceramic member which constitutes these ceramic filters, many through 
tubes are usually installed in an one direction side by side, and the septum which separates through 
tubes functions as a filter. That is, after the exhaust gas with which, as for the through tube formed in 
the porosity ceramic member, either the entry side of exhaust gas or the edge of an outlet side flowed 
********** the through tube of 1 with the filler passes the septum which surely separates a 
through tube, in case it flows out of other through tubes and exhaust gas passes this septum, a 
particulate is caught in a septum part and exhaust gas is purified. Moreover, in connection with the 
cleaning effect of this exhaust gas, especially, to the septum by the side of the inflow of exhaust gas, 
uptake and since it deposits, the above-mentioned particulate comes to bar many liftings and much 
aeration for blinding gradually. Therefore, the regeneration which carries out combustion removal of 
the particulate periodically deposited on the septum with heating means, such as a burner and a 
heater, is needed for such a ceramic filter. 

[0004] In case the ceramic structure which functions as such a ceramic filter conventionally is 

manufactured, after mixing dispersion-medium liquid etc. with ceramic powder and a binder and 

preparing the mixed constituent for ceramic Plastic solid production first, a ceramic Plastic solid is 

produced by performing extrusion molding of this mixed constituent etc. 

[0005] Next, after drying the acquired ceramic Plastic solid, a porosity ceramic member is 

manufactured through the baking process which performs baking of the cleaning process and 

ceramic to which the pyrolysis of the binder in a ceramic Plastic solid etc. is carried out. 

[0006] And these porosity ceramic members were cut in the predetermined configuration, after more 

than one banded together through the adhesives layer, the hollow clay building block was produced, 

and the ceramic structure was manufactured by preparing a sealant layer in the periphery part of this 

hollow clay building block. 

[0007] [ in case more than one band a porosity ceramic member together here ] So that it can 
accumulate first after the porosity ceramic member 40 has inclined aslant as shown in drawing 5 
After laying the porosity ceramic member 40 which applied the adhesives paste layer 41 to that side 
face in two trains in the condition of having inclined, on the base 60 where the cross section was 
constituted by the V character configuration, the process which carries out the laminating of other 
porosity ceramic members 40 on this adhesives paste layer 41 was repeated. In addition, the 
adhesives layer 410 is formed by giving vibration and extending the adhesives paste layer 41, 
applying thrust to the porosity ceramic member 40 using the junction equipment which is not 
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illustrated, while carrying out the laminating of the porosity ceramic member 40. 
[0008] Drawing 4 (a) is the perspective view having shown typically signs that the adhesives paste 
layer was applied to the side face of a porosity ceramic member, and (b) is the front view having 
shown typically an example of the mouthpiece used when applying the above-mentioned adhesives 
paste layer. In addition, the through tube formed in the porosity ceramic member 40 is omitting 
among drawing 4 (a). 

[0009] As shown in drawing 4 (a), the conventional adhesives paste layer 41 is formed in the side 
face of the porosity ceramic member 40 together with two trains, and in case it forms such an 
adhesives paste layer 41, the mouthpiece 45 with which the opening 47 located in a line in parallel 
near the center of the base metal section 46 as shown in drawing 4 (b) was formed is used for it. 
[0010] As a concrete approach of forming the adhesives paste layer 41 in the side face of the 
porosity ceramic member 40, a mouthpiece 45 is attached at tips, such as a quantum regurgitation 
pump with which it filled up with the adhesives paste used as the adhesives paste layer 41, for 
example. And the adhesives paste layer 41 of two trains as showed the above-mentioned adhesives 
paste to drawing 4 (a) from opening 47 by extruding in a position and an amount on the side face of 
the porosity ceramic member 40 was formed. 

[001 1] However, the adhesives paste layer 41 is applied to the side face of the porosity ceramic 
member 40 by such approach. Since the rate of the spreading area of the adhesives paste layer 41 to 
the gross area of a side face was as small as about 50% when the laminating of the porosity ceramic 
member 40 was carried out and the adhesives layer 410 (refer to drawing 5 ) was formed, The 
adhesives layer 410 is not formed even in the side section of the side face of the porosity ceramic 
member 40. It was difficult to form the adhesives layer 410 in the whole space which the side faces 
with which a groove clearance may be formed or the adhesives paste non-filling cavity-like section 
may be formed near the center of the side face of the porosity ceramic member 40, and which the 
porosity ceramic member 40 faced form. 

[0012] Thus, a clearance and a cavity will exist in the glue line of the ceramic structure 
manufactured as it is in the condition to which the adhesives paste non-filling part of the shape of a 
groove clearance or a cavity existed in the adhesives layer between porosity ceramic members, a 
difference arises in the adhesive strength between porosity ceramic members, and it was easy to 
damage the ceramic structure, moreover, if especially a clearance existed, since exhaust gas was not 
able to carry out leakage appearance from this clearance and the function as a filter was not able to 
be achieved, while the ****** process of filling the above-mentioned clearance was needed, the 
routing counter increased and productivity was inferior, a manufacturing cost was not able to be held 
down low. 

[0013] When a cavity exists in the glue line of the ceramic structure, air will exist in this cavity, and 
if regeneration which was mentioned above to such the ceramic structure since it was low is 
performed compared with the thermal conductivity of an adhesives paste layer, heat will not spread 
the thermal conductivity of air but it will become impossible furthermore, to carry out combustion 
removal of the particulate completely in the above-mentioned cavernous part between porosity 
ceramic members. Moreover, if heating and cooling are repeated by the manufactured ceramic 
structure, temperature distribution will arise inside the ceramic structure and thermal stress will act. 
Consequently, generating and the erosion of a crack were invited to the ceramic structure, as a result 
there was also a problem of destroying. 
[0014] 

[Problem(s) to be Solved by the Invention] Since the rate of this invention of the spreading area of an 
adhesives paste layer of as opposed to [ were made in order to solve these problems, and ] the gross 
area of a side face is large enough, While being able to form completely between these porosity 
ceramic members and excelling in the bond strength between porosity ceramic members, the glue 
line which bands two or more porosity ceramic members together Internal thermal conductivity is 
uniform and it aims at offering the manufacture approach of the ceramic structure which breakage 
etc. cannot generate easily. 
[0015] 

[Means for Solving the Problem] The manufacture approach of the ceramic structure of this 
invention has puncturing which a large number opened for free passage. Two or more porosity 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/11/2005 



JP,2002-219317,A [DETAILED DESCRIPTION] 



Page 3 of 9 



ceramic members of the prism configuration installed in the longitudinal direction side by side band 
together through a glue line. It is the manufacture approach of the ceramic structure constituted so 
that the above-mentioned porosity ceramic member might function as a filter for particle uptake. 
After forming an adhesives paste layer in the side face of the above-mentioned porosity ceramic 
member so that it may become 60% or more of the gross area of this side face, it is characterized by 
repeating the process which carries out the laminating of other porosity ceramic members, and 
including the process which finishes setting up a hollow clay building block. 
[0016] 

[Embodiment of the Invention] Hereafter, although the manufacture approach of the ceramic 
structure of this invention is explained based on a drawing, an adhesives paste layer is formed in the 
side face of a porosity ceramic member, the process which finishes setting up a hollow clay building 
block is explained in detail, and it will mention later here about the manufacture approach of the 
porosity ceramic member which is the object of the adhesives paste stratification. 
[0017] Moreover, in the following explanation, although structure of a porosity ceramic member is 
made into the thing of the prismatic form structure where many through tubes separated the septum 
and were installed in the longitudinal direction side by side, the structure of the porosity ceramic 
member of the ceramic structure concerning this invention may be the prismatic form structure 
where the pore which it is not limited to this and a large number opened for free passage exists in the 
interior. 

[0018] Drawing 1 (a) is the perspective view having shown typically signs that the adhesives paste 
layer was applied to the side face of a porosity ceramic member, in the manufacture approach of the 
ceramic structure of this invention, and (b) is the front view having shown typically an example of 
the mouthpiece used when forming such an adhesives paste layer. In addition, in drawing 1 (a), the 
through tube formed in the porosity ceramic member is omitting. Moreover, drawing 2 is the 
perspective view having shown an example of the ceramic structure concerning this invention 
typically. Furthermore, drawing 3 (a) is the perspective view having shown typically an example of 
the porosity ceramic member which constitutes the ceramic structure shown in drawing 2 , and (b) is 
the A-A line sectional view. 

[0019] In the manufacture approach of the ceramic structure of this invention, first, the adhesives 
paste layer 1 1 is applied to the side face of the porosity ceramic member 20 so that spreading area 
may turn into 60% or more of the gross area of the side face of the porosity ceramic member 20. 
[0020] The spreading area of the adhesives paste layer 1 1 that it is less than 60% of the gross area of 
the side face of the porosity ceramic member 20 like [ in conventional ] at a back process When the 
laminating of other porosity ceramic members is carried out and an adhesives layer is formed on the 
adhesives paste layer 11, even if it gives vibration and extends the adhesives paste layer 1 1 using the 
junction equipment which is not illustrated, applying thrust to the porosity ceramic member 20 Since 
an adhesives layer cannot be formed in the whole side face of the porosity ceramic member 20, but a 
clearance, a cavity, etc. occur in the adhesives layer agenesis section and sufficient bond strength is 
not obtained, the ceramic structure may be damaged. 

[0021] As for the adhesives paste layer 1 1, it is desirable to form so that the spreading area may turn 
into 60 - 90% of the gross area of the side face of the porosity ceramic member 20. When the above- 
mentioned spreading area exceeded 90%, the laminating of other porosity ceramic members is 
carried out and an adhesives layer is formed, a lot of adhesives paste may overflow the side face of 
the porosity ceramic member 20. On the other hand, when the above-mentioned spreading area is 
less than 60%, it is as having mentioned above. 

[0022] As for the adhesives paste layer 1 1, it is more desirable to form so that it may become 80 - 
90% of the gross area of the side face of the porosity ceramic member 20. When it can prevent 
certainly that a clearance and a cavity are formed in the above-mentioned adhesives layer, and the 
laminating of other porosity ceramic members is carried out using the above-mentioned junction 
equipment and an adhesives layer is formed, it is because it is the range which an excessive 
adhesives paste cannot overflow the side face of the porosity ceramic member 20, and can form an 
adhesives layer in the whole side face of the porosity ceramic member 20. 
[0023] Moreover, as a spreading part of the adhesives paste layer 1 1, it is desirable to apply the 
center section of the side face of the porosity ceramic member 20 as a core. Even if it carries out the 
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laminating of other porosity ceramic members on the adhesives paste layer 1 1 using the above- 
mentioned junction equipment and forms an adhesives layer, it is because an adhesives paste cannot 
overflow the side face of the porosity ceramic member 20 and an adhesives layer can be formed in 
the whole side face of the porosity ceramic member 20. 

[0024] Especially the ingredient that constitutes the adhesives paste layer 1 1 can mention what is not 
limited, for example, consists of an inorganic binder, an organic binder, an inorganic fiber, and an 
inorganic particle. 

[0025] As the above-mentioned inorganic binder, a silica sol, alumina sol, etc. are mentioned, for 
example. These may be used independently and may use two or more sorts together. In these, a silica 
sol is desirable. 

[0026] As the above-mentioned organic binder, a hydrophilic organic macromolecule is desirable 
and especially polysaccharide is desirable, for example. Specifically, polyvinyl alcohol, methyl 
cellulose, ethyl cellulose, a carboxymethyl cellulose, etc. are mentioned. In these, a carboxymethyl 
cellulose is desirable. It is because the fluidity at the time of setting up of a porosity ceramic member 
is secured and the outstanding adhesive property in an ordinary temperature field is shown. 
[0027] As the above-mentioned inorganic fiber, silica-alumina ceramic fiber, a mullite fiber, an 
alumina fiber, a silica fiber, etc. can be mentioned, for example. By becoming entangled with an 
inorganic binder, an organic binder, etc., when such an inorganic fiber makes a glue line paste layer 
a glue line, it can raise the bond strength of this glue line. 

[0028] As the above-mentioned inorganic particle, the inorganic particle of carbide and/or a nitride is 
desirable, for example, silicon carbide, silicon nitride, boron nitride, etc. are mentioned, for example. 
These carbide and nitrides have very large thermal conductivity, and it contributes them to 
improvement in the thermal conductivity of the above-mentioned glue line greatly. 
[0029] Moreover, although little moisture, a little solvent, etc. may be included besides the inorganic 
binder, the organic binder, the inorganic fiber, and the inorganic particle in the adhesives paste layer 
1 1, such moisture, a solvent, etc. usually almost disperse with heating after applying an adhesives 
paste etc. 

[0030] As for the thickness of the adhesives paste layer 1 1, it is desirable that it is 0.3-3mm. when 
thickness exceeded 3mm and the ceramic structure is manufactured, an adhesives layer serves as big 
thermal resistance, and heat conduction between the porosity ceramic members 20 prevents — having 

— now — obtaining — ** On the other hand, when thickness is less than 0.3mm, the adhesive strength 
of porosity ceramic member 20 comrades may be insufficient. As for the above-mentioned thickness, 
it is more desirable that it is 0.5-2.0mm. 

[0031] It is desirable to form with band-like [ of one train ] so that a clearance may not be generated 
as a configuration of the adhesives paste layer 1 1 on the side face of the porosity ceramic member 20 
as shown in drawing 1 R> 1 (a). When the laminating of the porosity ceramic member 20 of others 
[ a back process ] is carried out on the adhesives paste layer 1 1 and it is used as an adhesives layer, it 
is because the adhesives paste non-filling cavity-like section is not formed near the center of an 
adhesives layer and an adhesives layer can be certainly formed in the whole side face of the porosity 
ceramic member 20. 

[0032] Such an adhesives paste layer 1 1 can be formed by using the mouthpiece 15 with which the 
rectangle- like opening 17 was mostly formed near the center section of the base metal section 16 as 
shown in drawing 1 (b). That is, a mouthpiece 15 can be attached at tips, such as a quantum 
regurgitation pump with which it filled up with the adhesives paste which consists of each ingredient 
which was mentioned above, and it can form by extruding the above-mentioned adhesives paste on 
the side face of the porosity ceramic member 20 from opening 17. 

[0033] as the area of opening 17 - 33-1 12mm2 it is - things - desirable - 39-84mm2 it is - things 

— more — desirable — 42-52mm2 it is — things are the most desirable. The above-mentioned area is 2 
33mm. It becomes difficult to carry out the regurgitation of the adhesives to it being the following at 
the shape of a rod, and it may be able to stop being able to secure spreading area of the stable 
adhesives paste layer. On the other hand, it is 2 1 12mm. When it exceeds, an adhesives paste layer 
may become thick too much, the amount of supply of the adhesives paste from a quantum 
regurgitation pump etc. may stop catching up, and an adhesives paste may break off in the middle of 
an adhesives paste layer. 
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[0034] moreover, the aspect ratio of opening 17 — for example, the area of opening 17 — 52mm2 it is 
— a case — 4.3-16.1 — it is — things — desirable — 8.3-13 — it is — things — more — being desirable . 
Spreading area of sufficient adhesives paste layer may not be securable to the side face of the 
porosity ceramic member 20 in the above-mentioned aspect ratio being less than 4.3. On the other 
hand, when the above-mentioned aspect ratio exceeded 16.1, the laminating of other porosity 
ceramic members is carried out and an adhesives layer is formed in order to apply an adhesives paste 
layer too much to the side face of a porosity ceramic member, an adhesives paste will overflow the 
side face of a porosity ceramic member, the process which removes this overflowing adhesives paste 
will be needed, and productivity will fall. 

[0035] in addition, if neither space nor a clearance produces the configuration of the adhesives paste 
layer 1 1 when the spreading area of the adhesives paste layer 1 1 is within the limits mentioned above 
to the gross area of the side face of the porosity ceramic member 20 and forms an adhesives layer, 
adhesives paste layers which were explained by the Prior art will be 2******-- you may be ** and 
three or more trains of adhesives paste layers may be located in a line. 

[0036] Thus, after forming the adhesives paste layer 1 1 in the side face of the porosity ceramic 
member 20, the process which carries out the laminating of other porosity ceramic members 20 is 
repeated, and the process which finishes setting up a hollow clay building block is performed. 
[0037] In the process which finishes setting up this porosity ceramic member 20, it can finish setting 
up the porosity ceramic member 20 almost like the approach explained in the Prior art mentioned 
above. 

[0038] That is, it finishes setting up the layered product of the prismatic form porosity ceramic 
member 20 of predetermined magnitude by repeating the process which lays the porosity ceramic 
member 20 as the side face in_which the adhesives paste layer 1 1 was formed on the base where the 
cross section was constituted by the V character configuration turns to the bottom, and is laid so that 
the side face which formed the adhesives paste layer 1 1 for other porosity ceramic members 20 on 
this adhesives paste layer 1 1 may turn to the bottom. In addition, in case it finishes setting up this 
layered product, with the press fixture equipped with the vibrator as a vibrator etc., applying thrust, 
by giving vibration, the adhesives paste layer 1 1 is crushed and it spreads over the whole non- 
adhesives paste layer 1 1 part. As a result, the adhesives paste layer 1 1 can be extended on the whole 
side face of the porosity ceramic member 20, and turns into an adhesives layer. 
[0039] And the hollow clay building block 13 as shown in drawing 2 is produced by drying the 
above-mentioned adhesives layer, stiffening the layered product of the porosity ceramic member 20 
which it finished setting up by heating on 50-100 degrees C and the conditions of about 1 hour, and 
considering as a glue line 110, for example, cutting the periphery section with a diamond cutter etc. 
[0040] And the sealant paste used as the seal member 12 is printed in the periphery section of a 
hollow clay building block 13 using the brush or a mask, the sealant of predetermined thickness is 
formed, and manufacture of the ceramic structure concerning this invention is ended by drying this 
sealant and considering as the seal member 12. 

[0041] Although not limited especially as an ingredient which constitutes the above-mentioned 
sealant paste, the thing containing heat-resistant ingredients, such as an inorganic fiber and an 
inorganic binder, is desirable. Moreover, the ingredient which constitutes the paste of the above- 
mentioned sealant may be constituted by the same ingredient as the adhesives paste layer mentioned 
above. 

[0042] Since a cavity, a clearance, etc. cannot generate the glue line which bands two or more 
porosity ceramic members together and can form it in the interior by performing each process 
explained above, while excelling in the bond strength between porosity ceramic members, internal 
thermal conductivity is uniform and the ceramic structure which breakage etc. cannot generate easily 
can be manufactured. 

[0043] Next, the manufacture approach of a porosity ceramic member is explained. Here, a ceramic 
Plastic solid is produced first. After mixing ceramic powder, a binder, and dispersion-medium liquid 
and preparing the mixed constituent for Plastic solid production in this process, by performing 
extrusion molding of this mixed constituent The ceramic column-like Plastic solid with which many 
through tubes separated the septum and were installed in the longitudinal direction side by side is 
produced, by drying this Plastic solid after this, dispersion-medium liquid is evaporated and the 
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ceramic Plastic solid containing ceramic powder and resin is produced. In addition, little dispersion- 
medium liquid may be contained in this ceramic Plastic solid. 

[0044] The configuration of the appearance of this ceramic Plastic solid is isomorphism-like mostly 
with the porosity ceramic member 20 shown in drawing 3 R> 3, and also may have the shape of the 
shape of an elliptic cylinder, or the triangle pole etc. In addition, at this process, the part equivalent 
to a filler 22 serves as a cavity. 

[0045] Although it is not limited especially as the above-mentioned ceramic powder but various 
ceramics are mentioned, in these, thermal resistance is large, it excels in a mechanical property and 
large silicon carbide of thermal conductivity is desirable. 

[0046] Moreover, as for such ceramic powder, what combined the powder 100 weight section which 
has the mean particle diameter of about 0.3-50 micrometers, and the powder 5-65 weight sections 
which have the mean particle diameter of about 0.1-1.0 micrometers is desirable. The porosity 
ceramic member 20 which manufactured the ceramic powder of such a combination as a raw 
material is because it has the open pore whose average pore diameter is 1-40 micrometers and 
particulate uptake can be performed good. 

[0047] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a 
carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, 
etc. can be mentioned. The loadings of the above-mentioned binder usually have desirable 1-10 
weight section extent to the above-mentioned silicon carbide powder 100 weight section. 
[0048] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, 
alcohol [, such as an organic solvent; methanol, ], such as benzene, water, etc. can be mentioned. 
Optimum dose combination of the above-mentioned dispersion-medium liquid is carried out so that 
the viscosity of the above-mentioned resin may become fixed within the limits. 
[0049] Next, the process which obturates the above-mentioned through tube of the produced ceramic 
Plastic solid in the shape of an obturation pattern with a restoration paste as an obturation process is 
performed. In this case, some through tubes are obturated with a restoration paste by contacting the 
through tube of a ceramic Plastic solid in the mask with which puncturing was formed in the shape 
of an obturation pattern, and making a restoration paste invade into it from puncturing of the above- 
mentioned mask at the above-mentioned through tube. 

[0050] Or it will not be the mixed constituent and this appearance which were used as the above- 
mentioned restoration paste on the occasion of manufacture of a ceramic Plastic solid, what added 
the dispersion medium further to the above-mentioned mixed constituent is desirable. 
[0051] Next, the process which pyrolyzes the resin in the ceramic Plastic solid produced by the 
above-mentioned process as a cleaning process is performed. At this cleaning process, after laying 
the above-mentioned ceramic Plastic solid on the fixture for cleaning, it carries in to a cleaning 
furnace and usually heats at 400-650 degrees C under an oxygen content ambient atmosphere. 
Thereby, while resinous principles, such as a binder, vaporize, it decomposes and disappears and 
only ceramic powder remains mostly. 

[0052] Next, the process which lays the degreased ceramic Plastic solid on the fixture for baking, 
and calcinates it as a baking process is performed. At this baking process, the porosity ceramic 
member of the shape of a column by which the through tube of a large number as shown in drawin g 
3 separated the septum, and was installed in the longitudinal direction side by side is manufactured 
by heating the ceramic Plastic solid degreased at 2000-2200 degrees C under inert gas ambient 
atmospheres, such as nitrogen and an argon, and making ceramic powder sinter. 
[0053] In addition, at a series of processes of resulting [ from a cleaning process ] in a baking 
process, the above-mentioned ceramic Plastic solid is carried on the fixture for baking, and it is 
desirable to perform a cleaning process and a baking process as it is. It is because it can prevent that 
can perform a cleaning process and a baking process efficiently, and carry, and a ceramic Plastic 
solid gets damaged in a substitute etc. 

[0054] By passing through each process explained above, many through tubes separate a septum, it 
is installed in a longitudinal direction side by side, and the porosity ceramic member constituted so 
that the above-mentioned septum might function as a filter can be manufactured. Then, the ceramic 
structure concerning this invention can be manufactured by performing the union process of the 
porosity ceramic member mentioned above. 
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[0055] Since the manufacture approach of the ceramic structure of this invention is a thing including 
the process which repeats the process which carries out the laminating of other porosity ceramic 
members, and finishes setting up a hollow clay building block after forming an adhesives paste layer 
in the side face of a porosity ceramic member so that it may become 60% or more of the gross area 
of this side face as explained above, neither a cavity nor a clearance occurs in the glue line of the 
ceramic structure to manufacture. Therefore, since the adhesive strength of a glue line will become 
uniform, while becoming the thing excellent in the reinforcement of the ceramic structure, thermal 
conductivity is uniform and the ceramic structure which is hard to damage can be manufactured. 
[0056] 

[Example] Although an example is hung up over below and this invention is explained to it in more 
detail, this invention is not limited only to these examples. 

[0057] The mixed constituent of a raw material was prepared by blending the alpha mold silicon 
carbide powder 70 weight section with example 1 mean particle diameter of 10 micrometers, the beta 
mold silicon carbide powder 30 weight section with a mean particle diameter of 0.7 micrometers, the 
methyl cellulose 5 weight section, the dispersant 4 weight section, and the water 20 weight section, 
and mixing to homogeneity. The extruding press machine was filled up with this mixed constituent, 
and the silicon carbide Plastic solid of a honeycomb configuration was produced in a part for 
extrusion rate/of 2cm. This silicon carbide Plastic solid is the same as that of the porosity ceramic 
member 20 shown in drawing 3 almost, that magnitude is ** 34mmx34mmx254mm, and, for an 
average pore diameter, the number of 1-40 micrometers and through tubes is 2 31 pieces/cm. The 
thickness of a septum was 0.35mm. 

[0058] The porosity silicon carbide member was manufactured by drying this silicon carbide Plastic 
solid using the dryer by microwave or hot blast, considering as a silicon carbide Plastic solid 
desiccation object, degreasing at 450 degrees C, after using the above-mentioned mixed constituent 
and the bulking agent paste of this component for this desiccation object and filling it up with a 
bulking agent in the predetermined part of the through tube of a silicon carbide sintered compact, 
and carrying out heating baking at 2200 degrees C further. 

[0059] Next, 30.2 % of the weight of silicon carbide powder with a mean particle diameter of 0.3 
micrometers and 39 % of the weight of water were mixed and kneaded [ as 7 % of the weight (the 
content of Si02 in a sol: 30 % of the weight) of silica sols, and an organic binder ] as an inorganic 
binder as 23.3 % of the weight (shot content of 3%, fiber length of 0.1-100mm) of silica-alumina 
ceramic fiber, and an inorganic particle as 0.5 % of the weight of carboxymethyl celluloses, and an 
inorganic fiber, and the adhesives paste was prepared. 

[0060] Next, the adhesives paste layer was applied to the side face of a porosity silicon carbide 
member which manufactured by the approach explained with the gestalt of the above-mentioned 
implementation using the above-mentioned paste for glue lines. And after having repeated the 
process from this adhesives paste layer spreading to the laminating of a porosity silicon carbide 
member, finishing setting up four length and the porosity silicon carbide member of four width and 
using an adhesives paste layer as an adhesives layer, it considered as the glue line by drying and 
stiffening the above-mentioned adhesives layer in 100 degrees C and 1 hour, and the layered product 
of a ceramic member was produced. 

[0061] in addition, the spreading area of the above-mentioned adhesives paste layer [ as opposed to / 
the regurgitation rate of an adhesives paste at the time of applying the above-mentioned adhesives 
paste layer is / 18g and the thickness of 144.4 mm/sec and coverage / 1.0mm, and / the gross area 
(8636mm2) of the side face of a porosity silicon carbide member ] — 7600mm2 it is — it was about 
88% of the gross area of the side face of a porosity silicon carbide member, moreover, the above- 
mentioned glue line formation area after an assembly — 8636mm2 it is — it was 100% of the gross 
area of the side face of a porosity silicon carbide member. 

[0062] This produced hollow clay building block was cut with a diameter of 143mm in the shape of 
a cylinder using the diamond cutter, the layer of a sealant which becomes that periphery section from 
the same presentation as the above-mentioned glue line was formed, and the ceramic structure which 
consists of porosity silicon carbide was manufactured by drying the above-mentioned sealant. 
[0063] The ceramic structure which it considered as the configuration as shown in drawing 4 (a) 
using the mouthpiece as shown in drawing 4 (b) when applying an adhesives paste layer to the side 
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face of an example of comparison 1 porosity silicon carbide member, and also consists of porosity 
silicon carbide like an example 1 was manufactured. 

[0064] in addition, the spreading area of the adhesives paste layer concerning this example 1 of a 
comparison to the gross area (8636mm2) of the side face of the above-mentioned porosity silicon 
carbide member — 4500mm2 it is — it was about 52% of the gross area of the side face of a porosity 
silicon carbide member, moreover, the glue line formation area after the assembly concerning this 
example 1 of a comparison about 7550 -- mm2 it is — it was about 87% of the gross area of the 
side face of the above-mentioned porosity silicon carbide member. 

[0065] After performing heating and the thermo-cycle trial (100 times) which repeats cooling to 
room temperature -900 degree C to the ceramic structure which consists of porosity silicon carbide 
manufactured in the example 1 and the example 1 of a comparison, the above-mentioned ceramic 
structure was cut and the existence of a crack was checked. 

[0066] The ceramic structure concerning an example 1 was what a crack does not occur by the cold 
energy cycle added repeatedly, and has uniform thermal conductivity as a result of the thermo-cycle 
trial. On the other hand, the ceramic structure concerning the example 1 of a comparison was what a 
crack occurs by the cold energy cycle added repeatedly, and has variation in the heat conductivity. 
[0067] Next, the approach shown below estimated the bond strength of the glue line of the ceramic 
structure concerning an example 1 and the example 1 of a comparison. 

[0068] First, the combination which two porosity silicon carbide members combined through the 
glue line was manufactured using the formation approach of the adhesives paste layer shown in the 
example 1, this combination was cut in the direction perpendicular to the side face of a porosity 
silicon carbide member, and ten test pieces 50 whose thickness is 25mm were produced. Similarly, 
ten test pieces were produced using the formation approach of the adhesives paste layer shown in the 
example 1 of a comparison. 

[0069] It laid so that the field where the through tube was formed on the base 55 which was made to 
estrange each ten test pieces concerning the example 1 and the example 1 of a comparison which 
were produced, and has arranged them might turn into a vertical side, then the load was applied to 
glue line 51 main part, the load (breaking load) when peeling arises in a glue line 51 was measured, 
and the average value and variation were searched for. In addition, asking for standard deviation 
estimated the variation in a breaking load (refer to drawing 6 ). The result was shown in the 
following table 1 . 



[0070] 
[Table 1] 
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[0071] The breaking loads of the ceramic structure concerning an example 1 were 250.49-32 1.64N, 
the average value was 287.84Ns, and the variation (standard deviation) was 19.19 so that more 
clearly than the result shown in Table 1 . On the other hand, the breaking loads of the ceramic 
structure concerning the example 1 of a comparison were 1 32.30-287. 24N, the average value was 
223.38Ns, and the variation (standard deviation) was 43.49. That is, the ceramic structure concerning 
an example 1 was excellent in the bond strength, and the variation was also smaller than the ceramic 
structure concerning the example 1 of a comparison. 
[0072] 

[Effect of the Invention] As mentioned above, since it is as having mentioned above, the 
manufacture approach of the ceramic structure of this invention can form without a clearance the 
glue line which bands a porosity ceramic member together between these porosity ceramic members, 
and can manufacture the ceramic structure excellent in thermal conductivity and reinforcement, as 
explained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawin g 2] 
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[Drawing 3] 
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